Objective: High Frequency Oscillations (HFOs), including and Fast Ripples (250-500 Hz), can be recorded from intracranial macroelectrodes in patients with intractable epilepsy. We implemented a procedure to establish the duration for which a stable measurement of rate of HFOs is achieved. Methods: To determine concordance, Kappa coefficient was computed. The information gained when increasing the duration was analyzed in terms of HFO rates and ranking of channels with respect to HFO and spike rates. Results: In a group of 30 patients, Kappa was 0.7 for ripples, 0.7 for fast ripples and 0.67 for spikes. Five minutes provided the same information as 10 min in terms of rates in 9/10 patients and with respect to ranking of channels in 8/10 patients; 5/30 patients did not achieve stable measurements of HFOs or spikes and needed marking for 10 min. Conclusion: We propose that 5 min provides in most cases the same information as a longer interval when identifying HFOs and spikes in slow wave sleep, and present methods to identify when this is not the case. Significance: This procedure is useful to control for consistency between readers and to evaluate if the selected interval provides stable information, for automatic and visual identification of events.
Introduction
High Frequency Oscillations (HFOs), referred to as Ripples and Fast Ripples (250-500 Hz), are EEG signals recorded from intracranial electrodes in patients with intractable epilepsy. It had been traditionally thought that only signals with frequency components up to the gamma band (40-80 Hz) have a clinical meaning. However, recent findings in rodents and humans showed a possible relation of HFOs with epileptogenesis (Bragin et al., 1999a,b; Staba et al., 2002; Khalilov et al., 2005; Jirsch et al., 2006; Urrestarazu et al., 2007; Jacobs et al., 2008) .
Even though no formal definition exists, HFOs recorded with macroelectrodes can be characterized by oscillations of at least four cycles, with a typical duration of 80-100 ms for ripples and 30-50 ms for fast ripples, which can be clearly distinguished from the background activity (Jacobs et al., 2008) , and with an interevent interval of around 25 ms. These EEG patterns occur spontaneously and can be identified more frequently during slow wave sleep (SWS, Staba et al., 2004; Bagshaw et al., 2009 ).
Based on these features, HFOs are visually identified by experienced readers or automatically marked by ripple detectors (Staba et al., 2002; Khalilov et al., 2005; Worrell et al., 2008) and sometimes visually validated (Worrell et al., 2008) . However, given the lack of a complete definition, subjectivity is inevitable, sometimes resulting in poor agreement among reviewers. Visual marking is also highly time consuming, taking around 10 h to visually mark HFOs in a 10-channel 10-min recording. The current practice of marking 10-min episodes (Staba et al., 2002; Urrestarazu et al., 2007; Bagshaw et al., 2009; Jacobs et al., 2008) is an appropriate duration in the sense that stable SWS sections of this duration can be found in most patients with implanted electrodes. When using automatic detection 10-to 30-min intervals are selected (Staba et al., 2002 (Staba et al., , 2007 Worrell et al., 2008) . It is possible, however, that the same amount of information could be obtained with shorter intervals.
The rates of HFOs are the most commonly used measure of HFO occurrence and are believed to be associated with the seizure onset zone (SOZ), not only during seizure generation but also interictally. Indeed, in interictal periods, higher rates of HFOs were observed in the SOZ (Bragin et al., 1999b; Urrestarazu et al., 2007) than in other areas, in particularly linked to epileptogenic lesions (Jacobs et al., 2008) , and showed to be higher in atrophic hippocampus (Staba et al., 2007) . The ranking of channels according to rate indicates the relative importance of a channel with respect to the others
